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 This Appendix to the 1976 Annual Report on Great Lakes Water Quality
is the Annual Report of the Surveillance Subcommittee to the Implementation
Committee of the Great Lakes Water Quality Board. The Appendix contains
1976 information and data pertaining to the water quality of the Great
Lakes and connecting channels. This volume also includes a summary of
planned 1977 Great Lakes surveillance activities along with strategy com-
prising the nine year (l978—86) Great Lakes International Surveillance
Plan.
Prior appendices presented the analyses of that particular year's
water quality information at two levels of intensity. The first level was
a general water quality assessment identifying problem areas and providing
nutrient loadings. The second level gave a detailed assessment of long
term water quality trends in one or more of the Great Lakes. Except for the
detailed assessment, this year's report is an update of the 1975 Appendix
B.
The scope and effort of the 1976—77 Subcommittee included preparing a
detailed long—term surveillance monitoring plan for lakes Erie and Ontario,
performing an analysis of 1976 water quality information and implementing
the international data quality assurance program.
The Great Lakes Water Quality Board has reviewed and approved the
Subcommittee's report for publication. However, some of the conclusions
may not be necessarily supported by the Board in its 1976 Annual Report
to the International Joint Commission.
Mention of trade names or names of commercial organizations in this
report does not constitute endorsement by the International Joint Commission











GREAT LAKES NEARSHORE WATER QUALITY PROBLEMS
Local Problems















Oil Spills to the Great Lakes
PHOSPHORUS LOADINGS TO THE GREAT LAKES
ATMOSPHERIC LOADINGS
TRIBUTARY LOADINGS











































































































































































































































































































































































































































































































































































































































































































































































 MEMEUHSHH N H. SF
SURVEILLANCE SUBCOMMITTEE
Mr. Christopher M. Timm (Chairman)
' Surveillance & Analysis Division
U.S. Environmental Protection Agency
Region V
CHICAGO, Illinois
Dr. G. Keith Rodgers (resigned 1976)
Department of Fisheries & Environment
BURLINGTON, Ontario
Mr. John D. Kinkead
Great Lakes Surveys Unit
Planning & Coordination Section
Water Resources Branch
Ontario Ministry of the Environment
TORONTO, Ontario
Dr. Joseph H. Leach*
Lake Erie Fisheries Research Station
Fish & Wildlife Research Station
Ministry of Natural Resources
WHEATLEY, Ontario
Mr. Ronald E. Maylath
Water Quality Surveillance




Great Lakes Environmental Research
Laboratory
National Oceanographic and Atmospheric
Administration
ANN ARBOR, Michigan
Mr. Donald J. Williams*
Great Lakes Biolimnology Laboratory
Fishery & Marine Service
Department of Fisheries & Environment
BURLINGTON, Ontario
Secretariat Responsibilities:
Mr. Leonard J. Yust




Mr. William L. Richardson
Large Lakes Research Station
Environmental Protection Agency
GROSSE ILE, Michigan







Ohio Environmental Protection Agency
BOWLING GREEN, Ohio
Mr. William E. McCracken
Comprehensive Studies Section
Environmental Services Division
Michigan Department of Natural
Resources
LANSING, Michigan
Mr. Michael T. Shiomi (effective
1976)
Monitoring and Surveys Section
Water Quality Branch
Inland Waters Directorate
Department of Fisheries &
Environment
BURLINGTON, Ontario
Dr. Daniel J. Knuth
Water Quality Division
Minnesota Pollution Control Agency
ROSEVILLE, Minnesota
Mr. Timothy C. Saylor
Division of Sanitary Engineering
Erie County Department of Health
ERIE, Pennsylvania
Mr. Wayne A. Willford*
Great Lakes Fisheries Laboratory
U.S. Fish & Wildlife Service
ANN ARBOR, Michigan























Guidelines for Great Lakes Water Quality Assessments
Sediment Survey — Waukegan Harbor, Illinois
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Erie), Portage River (Lake Erie) and Vermillion River (Lake Erie) were
included on last year's list because of upstream tributary violations.
The reporting agencies in 1976 decided to delete these areas because of
the lack of a sampling program in the boundary waters and the jurisdiction's
opinion that the minor Violations located upstream would not have an
impact to the respective lake or connecting channel.
The last set of deletions are those "nearshore areas" that relate
to whole lake problems rather than local problems. These include the
Amherst Island area and North Shore Lake Ontario where the problems
cited reflect the whole lake condition for Lake Ontario.
 
In addition to the above deletions, the Bay of guinte has been
expanded to include Adolphus Reach since the dissolved oxygen problems
extended into that area. Also, the Upper Niagara River area will include
the Tonawanda Channel. Further, a discussion on the PCB problems in


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Sampled in boundary waters

















































































































































































































Green Bay Dissolved oxygen(B)





(Agreement objective - conc.
limited to extent necessary to
prevent nuisance algae, weed anq
slime growths which are or may
become injurious to beneficial
use)
Suspended solids(B)









1976 sampling indicates that there are no


















Based on 155 samples the dissolved oxygen




























Sampled in boundary waters



















































































































































































mg/l with a maxim























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Sampled in bOundary waters





















































































































































































































































































































































































































































































































     
A) Sampled in bo
undary waters
B) Sampled in tributary to boundary waters















































































The problem area was not sampled during
1976. Refer to the 1975 Appendix B







































233 out of 250 samples exceeded 10.5 ug/l.
 
1976
A) Sampled in bo
undary waters




















































Toledo Nuisance algae growth(B)






(OERA - 400/100 ml in no more
than 10 percent of samples




(OEPA - Daily average of 5.0














































































(OEPA — 400/100 ml in no more
than 10 percent of samples





(OEPA - daily average of 5.0




The problem area was not sampled during











(OEPA — daily average of 5.0






85 out of 126 samples were less than 6
mg/l and 31 out of 126 samples were less
than 4 mg/l. The 8 sample average was
5.2 mg/l with a range of 1.9 to 8.2 mg/l.
1976
Total Iron(A&B)






169 out of 224 samples were violations.
The 224 sample average was .925 mg/l with
a range of .138 to 4.31 mg/l.
1976
Total phosphorus(A&B)
(OEPA nearshore — 0.025 mg/i)








184 out of 192 nearshore samples were
above .025 Fg/l during the April to
November period. All 32 offshore samples
were above 0.015 mg/l with an average of
























































133 out of 224 samples exceeded the
standard. The 224 sample average was




(OEPA - Z mg/l offshore)







30 out of 32 samples violated the offshore
standard during the sampling season. 91
out of 192 samples violated the nearshore
standard. The 32 sample average was 13
mg/l with a range of 5 to 29 mg/l.
1976
Manganese(A&B)









17 out of 24 samples violated the standard.
The 24 sample average value was 0.027 mg/l
with a range of .006 to .170 mg/l.
1976
Arsenic(A&B)






The standard for arsenic was exceeded by












   
Ohio-
(OEPA)
Since 1974—75 data consistantly was in
excess of the sample it is expected that
the same violations exist, although no
samples were collected below Elyria during
1976. Counts ranged from 660 to 17,000/
100 ml for data collected at U.S.G.S. site
upstream of the Elyria (STP).
1976





































































































































































































































































































Sampled in boundary waters










































































Values of 1,700 and 3,960 Hg/l have
been
recorded.
























































































































































































































































































































































































































































































































































































































































































































































































































































7 of 12 samples exceeded the standard.
1976
Area
(OEPA - 0.3 mg/l)
Cleveland
The 12 sample average was .56 mg/l with
(cont'd)
a range of
.04 to 15.50 ug/l.
Lead(A&B)
City of
One OEPA tributary sample recorded 60
1976
(OEPA — 40 ug/l)
Cleveland
ug/l.
The City of Cleveland data revealed
2 out of 12 samples exceeded the standard.
The 12 sample average was 20 ug/l with a





Offshore sampling indicated 48 of 80
1976
(OEPA — .015 mg/l)
Cleveland
samples exceeding the standard during May
to November. The 80 sample average was




Offshore sampling indicated 35 of 80
1976
(OEPA — 0.3 mg/l)
Cleveland
samples exceeded the standard during May
to July.
The 80 sample average was .29
mg/l with a range of .01 to .94 mg/l.
Zinc(A)
City of
Offshore sampling indicated 13 of 52
1976
(OEPA — 0.015 mg/l)
Cleveland
samples exceeded the standard. The 52
sample average was .035 mg/l with a range
of .004 to .950 mg/l.
Phenols(B)
Ohio
9 of 12 samples collected at West 3rd
1976
(OEPA — 10 ug/l)
(OEPA)
Street ranged from 5 to 130 ug/l.




































































Values of 3.6 and 3.5 mg/l were measured
at Rt. 535. The U.S.G.S. continuous
monitor recorded numerous values below
the standard during the months of May,






(OEPA - 21.1°C for April)
Ohio
(OEPA)
The U.S.G.S continuous monitor at Rt. 535
recorded 3 violations during the month of




(OEPA - 6-9 S.U.)
Ohio
(OEPA)
1 value of 10.6 S.U. was recordedby the








The values ranged from 345 to 14,500 mg/l. 1976
Ammonia(B)
(OEPA - 0.5 mg/l)
Ohio
(OEPA)



















12 out of 12 samples collected were viola-
lations. Concentrations ranged from 310
































































































(OEPA - 10 ug/l)
(OEPA)
the standard, the values ranged from <‘
2 to 50 ug/l.
Dissolved oxygen(B)
Ohio




























1 sample collected measured 2080 ug/l.
1976























































































































2 of 3 samples exceeded the standard. The 1976











B for further data.






















































































































































A) Sampled in boundary waters
B)








































will be carried out in the summer of 1977.
(cont'd)
mean of not less than 5 samples
Refer to the 1975 Appendix B for further













































































































































































































































































































































































































A) Sampled in boundary waters
L B) Sampled in tributary to boundary waters
  
\D)





































has remained generally good and unchanged
during the past few years with the








(Agreement objective - geometric
mean of not less than 5 samples
taken not over a 30 day period
should not exceed 200/100 ml)
New York
(NYSDEC)
Violations of total and fecal coliform










Phenol data from 1976 indicates levels of


















taken over a 30 day period





Bathing beaches along the Lake Ontario
shoreline generally remain closed by the
New
YorkSuate Department of Health due





































































































































































































































































































































































































































































































































A) Sampled in baundary waters

































Sampling results indicate the river basin
is basically eutrophic resulting in enrich«


























(Agreement objective - not






4 of 14 measureme
nts violated the
objective 1976
for a period of 30 days.
was 4.2 mg/l.
In the loWer bay dissolved oxygen levels
1.5 meters from the bottom were 2 mg/l















The mean chlorophyll .2 concentration was
21 Hg/l in the upper and middle bays. The
Lennox station recorded maximum concen—
trations of 22 ug/l while the Belleville
Station mean total phosphorus level was L
70 ug/l. The Hay Bay Area results indicat
total phosphorus values at 45 ug/l.
 
1976










































































































































































































































































































































































































































































































































































































































































































































































re as high as 1.5
mg/l.
























Phosphorus levels are such that light
limited algae crops of 300 to 400 mg/m2
chlorophyll g are frequently achieved.
















(Agreement - Annex 1 —
Secti
on 2)




Specific problems include weedgrowth,
floating debris and oil slicks on the
river proper as well as highly eutrophic
conditions in many of the inland bays.
The St. Lawrence is reported to have one
of the highest phosphorus loadings among
eastern rivers. Oil pollution, is con-
sidered a seriOus problem since limited






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1976 Based on 12 Samples**




















































































   





















































0 Sample Site — June 9, 1976
Q Sample Site - May 12, 1976
   
Total PCB's in mg/kg
r—dry weight
  























































Average total PCB’s in







Michigan sediments opposite the North Ditch which show that some PCB
has reached the lake from the ditch. All discharges to the North Ditch
were sealed as a result of an EPA order during 1976. It is known that
PCB compounds bioaccumulate and that several species of Lake Michigan
fish contain levels of PCBs higher than the Food and Drug Administration
guidelines. Interstate shipment of these Lake Michigan species is pro—
hibited and sports fishermen have been advised to limit their consumption
of Lake Michigan fish to one meal per week.
It is not known to what extent PCB compounds enter the food chain
through Sediments. Therefore the threat posed by these high concentrations
in the harbor sediments cannot be evaluated. It is known that PCB compounds
can be effectively isolated from the environment in controlled landfills.
LAKE HURON
SAGINAW BAY
Surveys of water quality of Saginaw Bay have been conducted on a
regular basis from 1974 to 1976. The primary concern has been with enrich—
ment and resultant problemsassociated with over abundance of algae, par—
ticularly with taste and odor in municipal water supplies.
The data for 1974-1976 were analyzed usinga one way analysis of
variance. The objective was to determine whether any discernible trends
were evident. The bay was dividedinto five segments and data grouped
within each segment. Annual segment averages for enrichment parameters
were computed for each segment.
In general, the analysis revealedstatistically significant increases
(95% confidence) in the inner bay segment 2 (Figure 1:4) for chloride,
chlorophyll a, total phosphorus and total Kjeldahl nitrogen. Decreasing
trends were significant for the filtered reactive phosphate—phosphorus
and filtered nitrate—nitrite nitrogen. These decreases in dissolved
nutrients suggest larger utilization by the increasing biomass represented
by chlorophyll a.
In the other segments, the data are too variable to detect statisti-
cally significant trends in the entire series of parameters. However,
because segment 2 contains the majority of the inner bay volume, it is
representative of the overall water quality situation in the bay. In
summary, over the period 1974—1976, enrichment of the bay has increased
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in the objectives. This is an improvement over the past two
years.
3. The average concentrationsof total iron exceeded 0.3 mg/l at

















different stations near the Canadian shore.
5. As in past years, detectable phenol concentrations occurred
throughout the Detroit River. The average phenol concen—
trations at individual stations ranged from 0.95 to 5.3 pg/l.
The highest phenol levels occurred near the American shore






















































































































































































































































































































objectives, compliance is based on a geometric mean of "not
less than five samples taken over not more than a thirty—day
period". Although this requirement is not followed in the
sampling program, fecal coliform densities exceeded the 200
count per 100 ml limit at least once at 76% of the stations
sampled. This is primarily due to storm and combined sewer
overflows.
Tables 1:8 and 1:10 show concentrations and loadings near the river
mouth from 1967 through 1976. Several trends are apparent over this ten—
year period. Chlorides and ammonia nitrogen are decreasing. Nitrate is
increasing. Phenols appear to be increasing. However, since phenol
concentrations are near the limit of detection, these trends may be not
real.
The most significant trend is the decrease of total phosphorus.
Concentrations have decreased over 70% since 1968. Loading to Lake Erie
has decreased from 90,000 kg/day to 28,000 kg/day. Further decreases
can be expected when the Detroit Waste Water Treatment Plant improves
phosphorus removal.
The Detroit River Loading Budget for Water Year 1976 is shown in
Table 1:10. Data from industrial, municipal and tributary programs con—
ducted byMichigan and Ontario were used to formulate this table. The
sum of the inputs from these sources is compared to the difference in river
loadings between the head and mouth ranges. The "1" column indicates the
percentage of the river loading increase which is accounted for by industrial,
municipal and tributary sources. It is noted that these inputs account for
the majority of the loading increases observed for the parameters listed.
HURON HARBOR
During the months of April through November 1976, the U.S. EPA,
Region V, Eastern District Office (formerly Michigan—Ohio District
Office) conducted 16 sampling surveys in the Huron Harbor area. Samples
were obtained 1/2 meter below the surface and 1/2 meter above the lake
bottom at 10 stations and analyzed for turbidity, suspended solids,
reactive and total phosphorus, nitrate plus nitrite, ammonia, total
Kjeldahl nitrogen, COD, oil and grease, and heavy metals. Situ measure—
ments were made for temperature, dissolved oxygen, pH and conductivity.
The results of this study indicate that, at times, water quality
in the Huron Harbor area does not meet Agreement objectives and/or Ohio
EPA lake standards for dissolved oxygen, total iron, total phosphorus,
total inorganic nitrogen, chemical oxygen demand, and total manganese. It
should be noted, however, that operation of the diked disposal facility
at Huron Harbor did not measureably affect the surrounding water quality.




















WATER QUALITY or RANGE DT 3.9 LOCATED AT THE MOUTH OF THE DETROIT RIVER
Data from the Detroit River Monitoring Program carried on by Michigan
were used to prepare the table shown below. Approximately ten stations
across the range were used in calculating the averages for each Water
Year.
The mean concentrations were developed by weighting individual concen—
trations across the range for flow. The weighting factors used were





Water Water Water Water Water Water Water Water water


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































dissolved oxygen concentration, only small improvement was expected. A
lag effect until the oxygen deficit has been ameliorated.



















phorus limited as loadings of 2 mg m2/d would support the existing crop
levels. Actual loadings are well above this figure.
Bacterial levels have tended to decrease, and in 1976 the annual over-
all geometric mean of fecal coliforms as within the Agreement objective of
200 fecal coliform organisms per 100 ml. The 1976 decrease is probably
somewhat attributable to the meteorological conditions which resulted in
greater vertical mixing Fecal coliform counts were comparable throughout
the water column.
48
 Heavy metals such as iron were measured in 1976 with concentrations
as high as 1.5 mg/l and frequently exceed the Agreement criteria of 0.3 mg/l.
During the summer monthswhen effluents tend to flow across the harbour in
the epilimnion, open water stations attained levels of 0.45 mg/l. Zinc
toxicity remained a problem with concentrations up 430 pg/l being recorded.
Sediments exceed Agreement objectives recommended for dredging. Metals
such as iron, zinc, copper and magnesium are in excessive concentrations.
Loss on ignition also exceeds values which would be recommended for open
water disposal of dredged material. Distribution of sediment quality is



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Residual areas are defined in Figure 1:1. A listing of those



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































   
  
Chlorophyll a levels in the shallow (up to 12 m depth) zone decreased
sharply in the summer and remained depressed throughout the sampling period.
The deeper zones, on the other hand, showed increasing chlorophyll at levels
with the effect, that the sharp inshore - offshore gradient established
in the spring disappeared by the summer (Figure 1:9).
BACTERIOLOGICAL CONDITIONS
 
The Ontario Ministry of the Environment observes considerable improvement
in bacteriological water quality at public beaches in 1976. The yearly mean
of fecal coliforms was within the Agreement objective at all beach locations
surveyed. The findings were similar for total coliforms with the objective
being exceeded at only a few locations near Toronto, Etobicoke and Hamilton.
This observed improvement in bacteriological water quality may be partly
attributed to unseasonably cold weather during 1976. The below normal summer
temperatures could exert a bacteriostatic effect on the nearshore bacterial
populations.
The Canadian Department of Fisheries and the Environment reports that
its 1976 assessment of the trophic indicator, aerobic heterotrophs, indicated
little change over the 1975 conditions. Major areas of nutrient enrichment
were found to be the Niagara River mouth (10,000 counts/ml), Rochester
(1,100 counts/m1), Port Hope (1,100 counts/m1) and the western end of Lake
Ontario (Hamilton—Burlington Area(1,000 counts/ml)).
LAKE ERIE
With large inputs of nutrients resultingin overabundances of algae,
cultural enrichmentof Lake Erie continues to be of primary concern. Upon
settling to the bottom an algal biomass creates an excessive oxygen demand
during decomposition. Large areas of the hypolimnion can experience severe
oxygen depletion as a result.
The annual surveillance data collected on the lake since 1970 by
Canadian and U.S. agencies were used to evaluate water quality.
WESTERN AND CENTRAL BASINS
Oxygen Depletion:
In the Water Quality Board's 1975 Report, it was noted that a marked
reduction in the anoxic areaof the Central Basin had occurred with only
4% of the hypolimnion being anoxic. However, it was suggested that this
reduction was a temporary improvement due to an unusually calm and warm










































































































02/2 and 0.10 mg 02/£, with a resultant enlarged anoxic area.
Another
reason for the enlarged area may be the slight increase from 0.067 mg02/cm2
to 0.075 mg02/cm2 in the areal rate of daily oxygen loss in the hypolimnion.
The data in Table 1:15 indicate that there has been a progressive increase
in the areal net oxygen demand rate since 1930.
Given the present areal
oxygen demand rate in the basin, which results from overabundance of algae,
it now appears that spring wind conditions and the time of initial strat-
ification — which determine hypolimnion volume — and the number of days of
stratification are additional important factors influencing the extent and
duration of anoxic conditions.
It should be emphasized that these are important factors given the
present areal omygen demand rate. An analysis of 1928 wind conditions showed
them to be normal and similar to conditions in 1974 where a near maximum
anoxic area was observed. However, no anoxia was discerned under the 1928
meterological conditions. 1
Total Phosphorus:
Total phosphorus concentrations in the Western and Central Basins for
the year 1970—76, as estimated from the means of cruise data, are shown
in Figures 1:11 and 1:12. Estimates of the total mass of phosphorus in
the Basins, calculated from these data and estimated basin water volumes,
are shown in Figures 1:13 and 1:14.
Figures 1:11 and 1:13 suggest that both phosphorus concentration and
mass may have been increasing in the Western Basin since 1973 or 1974.
Similarly, Figures 1:12 and 1:14 suggest like increases in the Central
Basin.
 
Despite the wide variability in mean concentrations observed among
cruises in a given season, significant upward trends were discerned for
both phosphorus concentration and mass in the Central Basin since 1973 — 5
though not in the Western Basin — when significance testing was conducted



















































error in these tests, a = 0.05, is approximate since the tests were suggested I
1‘
















































































































































































         
 


















































NET OXYGEN DEMAND OF THE




Rate Per Unit Area
Rate Per Unit Volume
(mg 02/£,day)
 
Year Julian Days (mg 02/Cm, daY)
1973 185-284 0.023 0.012
1973 191-273 .020
1974 155-282 0.095 0.040
189-282 _0.018 0.011






There is therefore evidence that phosphorus concentrations and mass
have been increasing in the Central Basin over the past four years and at
least a suggestion that they have also been increasing in the Western Basin.
In neither Basin is there any indication that the phosphorus situation has
been improving. Therefore, the need still exists for limitation of phosphorus
inputs to the Lake so that algal concentrations and the resultant oxygen
depletion will be controlled.
Chlorophyll:
Annual mean corrected chlorophyll a concentrations, a measure of
phytoplankton biomass, are given in Figures 1:15 and 1:16 for the Western
and Central Basins, 1973—1976. No trend is discernable in either basin
for this highly variable parameter.
EASTERN BASIN
Dissolved Oxygen:
Data on net oxygen demand of the Eastern Basin hypolimnion for 1973—
1976 is given in Table 1:16. The data is presented by sampling seasons,
and in some years, by portions of sampling seasons. No pattern of limno—
































































































CRUISE — AUGUST 21 -29, 1976
Contour Interval: 1ppm
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The following evaluation is an overview of the data available from
the first year of the two year intensive Lake Michigan survey. At this
time data will be evaluated from the southern basin only. The purpose
is to establish preliminary trends in general open lake water quality
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 State water quality standards for chloride in Lake Michigan are
10 mg/l in Indiana, and 12 mg/l in Illinois.
If the present rate is
0.11 mg/l per year the Michigan and Indiana standards will be violated
by 1992.
Until recently, the increasing level of chloride in Lake Michigan has
not been a major concern since Chloride levels were not considered to effect
water use until they reach 250 mg/l. However, Stoermer (1977) has hypo-
thesized that a "biologic breakpoint" exists between 7.5 and 10.0 mg/l
chloride which may cause a shift of plankton species from present forms to
species more tolerant of brackish waters. These forms are filomentous
Stephanodiscus species which may cause filter clogging at water intakes
and taste and odor problems.
Phytoplankton data is fragmentary at this time, but Stephanodiscus
were found in 2 of 13 samples during cruise 1 and 2 of 26 samples north
of Milwaukee (both near Manitowoc) on cruise 2. During cruise 2
Stephanodiscus were also found in 10 of 16 samples from the southernmost
transect and had higher populations in the bottom samples. On cruise 5
Stephanodiscus were found in 2 of 13 samples from open lake stations 18
and 19. Both positive samples were bottom samples.
The highest populations of Stephanodiscus were found on the southern
transect which has a mean chloride concentration of 8.56 mg/l as opposed to 1
the overall mean for the southern basin open waters of 8.19 mg/l. Stoermer g
has noted that Stephanodiscus are more prevalent at the southern tip of
the lake and along the Michigan shoreline in the vicinity of industrial





































































































































































































































































































































































































































































































































The definition of the trophic state of a lake has been primarily a
subjective process. There is general agreement that eutrophication is an
aging process and that young or oligotrophic lakes are nutrient poor and
old or eutrophic lakes are nutrient rich. Figure 1:21 summarizes some of
the methods used to classify lakes.
Table 1:17 characterizes the lake according to four criteria, phyto—
plankton, zooplankton, chlorophyll a and total phosphorus. These four
criteria indicate that the open waters of the southern basin are on the
border between oligotrophy and mesotrophy. The nearshore waters are clearly
mesotrophic. The open waters at the extreme southern end are definitely
mesotrophic. The open waters in the transition area between the northern
and southern basins of the lake are still somewhat oligotrophic.
MICROBIOLOGY
Previous studies on the distribution of bacterial densities in Lake
Michigan (Water Quality Investigations — Lake Michigan Basin, 1968) have
shown that the central portion of the lake was virtually free of any detectable
levels of coliform bacteria. Heterotrophic counts average approximately 5 per
1 ml. Bacterial densities were shown to increase sharply in nearshore zones,
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. . n o . . . . . - . . . . . . . . . . . - . . . . . . . . . . . . .
Benthos Species Change






















































































































































































































































































































































































































































 The results of this study seem to indicate that any organic enrichment
of Lake Michigan is a problem that basically affects the nearshore zones,
particularly around Manitowoc and in the southernmost quadrant of the lake.
The low levels of heterotrophs in the central waters of Lake Michigan seem
to indicate that this area of the open lake is presently not significantly
affected by any organic loadings from nearshore areas.
FISH CONTAMINANTS
Interpretation of contaminant data continues to be difficult due to
lack of an overall surveillance design. The only available trend—through—
time data available for interpretation are those provided by U.S. Fish and
Wildlife Service for lakes Michigan and St. Clair and by the Ontario
Ministry of the Environment for Lake St. Clair. The following general
observations are made from these and other data (on edible portions)
submitted by state agencies and the Province of Ontario.
POLYCHLORINATED BIPHENYLS (PCBS)








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Ontario and western Lake Erie.























































































































































Mean concentrations (Hg/g,fillets) of mercury in
Lake St. Clair fishes
(Ontario Ministry of Environment data)
Species 1970 1971 1972 1973 1974 1975 1976
Walleye 2.3 1.8 1.4 1.1 1.2 0.8 0.9
Northern Pike 4.4 4.9 4.4 2.7 2.5 1.8 1.6
Channel Catfish 1.4 1.7 1.3 1.0 0.9 0.7 0.8
White Bass 2.2 2.4 1.9 1.2 0.8 0.7 0.9
Bluegill 2.2 1.7 1.2 0.9 0.8 0.7 0.6

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ORGANOCHLORINE RESIDUES IN LAKE ONTARIO BIOTAa
(HG/G WET WEIGHT)
ALEWIFEb COHO SALMONC HERRING GULLd
RESIDUE AND SMELT MUSCLE LIVER EGG
PCBe 1.11 5.77 2.31 133
DDE 0.19 0.97 0.41 17.4
DDD 0.047 0.11 0.075 0.16
Mirex 0.046 0.23 0.10 4.40
Photomirex 0.034 0.19 0.042 2.04
HCB 0.012 0.097 0.065 0.52
B—HCH 0.002 0.012 0.010 0.078
Y—chlordane 0.010 0.016 0.015 N.D.
a—chlordane 0.023 0.034 0.025 0.12

































































































































































































































































































































































































































































































































































































































































































































by significant decreases in egg hatchability, observed clutch size, and
survival of chicks. The major causes of egg failure were disappearance
of eggs from the nest and embryonic mortality. Qualitative observations
made in 1975 and quantified in 1976 indicate that Lake Ontario adult gulls
show behavioural abnormalities such as reductions in nest defence and
incubation attentiveness (Fox 2; al., 1977). Such behavioural changes
permit increased egg predation and fail to provide optimum incubation
conditions for the development of the embryo. Hormonal changes in breeding
adults are a probable cause of the behavioural abnormalities observed.
Other species of fish-eating birds are also seriously affected.
The Double—crested Cormorant population has declined by 90—95% in Lake
Ontario and up to 60% in Georgian Bay in eight years. This species suffers
from the well—documented thin eggshell problem. Only one small colony
of these birds can now be found on Lake Ontario. The Blackcrowned High
Heron shows consistently poor reproductive success on Lake Ontario and
also lays eggs that readily crack and dent (Price 1976). The large Common
Tern colony at Presqu'ile has now diminished to several pairs.
A recent report by Gilbertson gt a; (1976) discusses the increased
incidence of chick deformities (crossed bills, skeletal anomalies, opthalmic
lesions) in several fish—eating bird species (gulls, terns and herons)
in the lower Great Lakes. Controlled laboratory studies of birds fed














was obtained this year,
that report still contains the present status of
knowledge.
OIL SPILLS TO THE GREAT LAKES
Table 1:21 illustrates the number and extent of oil spills that
occurred on the Great Lakes and Connecting Channels during 1976.
Major oil spills over 100,000 U.S. gallons are:
May 19, 1976 Gallic barge E17 spilled 123,000 U.S. gal.
of No. 6 oil in Lake Erie.
June 22, 1976 Nebco 140 barge spilled 300,000 U.S. gal.
of fuel oil in the St. Lawrence River.
TABLE 1:21
1976 OIL SPILLS TO THE GREAT LAKES
 
SOURCE OF SPILLS TOTALS
LAKE OR
CHANNEL SHORE VOL(USG)* SHIP VOL(USG) SPILLS VOL(USG)























































































































































































Control of eutrophication in the Great Lakes is a primary goal of
the 1972 Great Lakes Water Quality Agreement. Reduction of phosphorus
input to the lakes is the means by which this goal is to be accomplished.
A summary of the 1976 estimated phosphorus loadings to the Great
Lakes by basinis presented in Table 2:1. Tables 2:2 through 2:7 give
the estimated phosphorus loadings for the basins by jurisdiction. In
these tables, the Lake Huron basin begins at the head of the St. Mary's
River, the Lake Erie basin begins at the head of the St. Clair River,
and the Lake Ontario basin begins at the head of the Niagara River and
includes input from the Buffalo River. In addition, estimated inputs
to the three downstream lake basins from the lake basins upstream are
provided.
In the Agreement, target "Residual Loads" were specified for the
four international lakes. These targets, expressed in metric tonnes/
year, are given in Tables 2:2, 2:4, 2:5 and 2:6 together with the
estimated phosphorus loadings for the respective lakes.
For the Upper Lakes, Superior and Huron, the estimated loadings due
to direct industrial discharge, direct municipal discharge and monitored
tributaries are reasonably close to the target loadings. However, when
the additional loadings due to atmospheric sources, unmonitored areas,
and — in the case of Lake Huron — inputs from other lakes, are added in,
the estimated loadings to the Upper Lakes are almost twice the target



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The mean—square;error of this estimator may be estimated to terms
of the order n ‘, assuming the population size is very large by,
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SUMMARY OF 1976 ESTIMATED PHOSPHORUS LOADING DATA TO LAKE SUPERIOR
(All values are in metric tonnes/year)
 
Minnesota Wisconsin Michigan Ontario
§



























































































































































































































































































































SUMMARY OF 1976 ESTIMATED PHOSPHORUS LOADING DATA
TO LAKE HURON



























































































































































































































































































































































































































































































































































































































































































































































































































































Direct Industrial Discharge 33



































SUMMARY OF 1976 ESTIMATED PHOSPHORUS LOADING DATA
TO LAKE ONTARIO









































SUMMARY OF 1976 ESTIMATED PHOSPHORUS LOADING DATA
TO THE INTERNATIONAL PORTION OF THE ST. LAWRENCE RIVER
(All values are in metric tonnes/year)
New York Ontario Totals
Direct Industrial Discharge 0 0 0
Direct Municipal Discharge 0 83 83
Tributary:
Monitored 0 52 52
(standard error) (11)
Subtotals 0 135 135
Tributary:






























































































(surveillance funding to be provided by the Federal, state and provincial
governments.
This was only partially successful.
Finally,
the Surveillance
Subcommittee requested that the agencies which were actively participating
in Great Lakes water quality surveillance identify their planned 1977
activities and associated cost.
All involved agencies responded to that
request.
This chapter gives a brief overview of 1977 water quality surveillance,
activities with respect to location, parameter sampling and frequency,
number of cruises and 1977 program costs. The parameter, cruise and
frequency details are displayed on Table 3:1. Point source surveillance
is discussed within Appendix C of the Water Quality Board. The juris—
diction rationale and special research activity will not be covered in
this chapter. This information along with specific cost details is on
file at the Windsor Regional Office. Table 3:2 provides a cost summary
at the end of this chapter.
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY (EPA)
Region V (Chicago)
For 1977 an intensive sampling program is planned for Lake Michigan.
This will involve concentrated main (open) lake, nearshore, atmospheric,
and special sampling activities. Nine standard and three special main lake ;
cruises are planned with two large lake sampling vessels. The special cruises ‘
are for atmospheric, sediment and metal sampling at selected stations.
Nearshore surveillance will be carried out in the Chicago, Milwaukee,
and Green Bay areas. The Green Bay program will be done in conjunction with
the states of Michigan and Wisconsin. The program to measure bulk atmos—
pheric loading to the Great Lakes will consist of the operation of 36
samplers at 30 sites around the four Upper Great Lakes and five samplers











































lake monitoring program on Lake Erie for 1977. Seventy-nine main lake stations
97
    

















































































































































































































































































































































































































































































































































Detroit 2 50 4 OT 0.4 17 WS 4.7 1 NS 0.3 0 - 0 2 WS 0.6
River
NS
MOE St. Clair 2 42 4 NS 0.34 17 WS 4.1 1 NS 0.26 0 — 0 2 NS 0.5
River 0T
 
St. Marys 6 3O 4 NS 0.72 17 WS 4.3 2 WS 1.6 0 — 0 2 WS 1.6
River 0T
MDNR Detroit 9 S4 2 NS 1.0 21 NS 9.9 1 WS 0.5 0 — 0 3 MB 1.5
River
NYSDEC Niagara 12 30 5 NS 1.0 11 NS 2.2 5 NS 1.0 12 WS 2.4 2 MB 0.4
River 0T




                 
e No. — number of parameters within category SS — sediment samples
ZS - zooplankton samples S - shoreline sampling
Type — type of parameter within category
MB ‘ microbiological samples
' annual Program
0T ' Other PhYSiCal Parameters
Smpl - thousands of sa
mples collected
PS — phytoplankton sam
ples i
ntenSive Program















   





































































































































































































































































































































































































































































































































































































































































Kex No. - number of
parameters within categ
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ent samples
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- problem area sampling
*
shoreline sampling































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































There will also be on—going a program of research activities in
chemistry, biology, microbiology, modeling and statistics in support of
surveillance. Total cost: $2,493,000.
 
ONTARIO MINISTRY OF THE ENVIRONMENT (MOE)
Nearshore, tributary, and water intake surveillance is planned for all
the Great Lakes. Surveillance also is scheduled for the Detroit, St. Clair
and St. Mary's rivers.
The nearshore program consists of both routine shoreline surveillance
and special problem area monitoring. Problem areas where surveys are planned
this year include ThunderBay, the St. Mary's River below Sault Ste. Marie,
Serpent Harbour, Collingwood, the St. Clair River downstream of Sarnia,
Wheatley (Lake Erie), Toronto, Hamilton and the Bay of Quinte. Other
localized assessments are planned for the Maitland River (Lake Huron),
Grand River (Lake Erie) and the Twelve Mile Creek and Port Credit to
Oakville areas of Lake Ontario where present information on water quality
is incomplete.
Transect monitoring is continuing on the three connecting channels
with the greatest effort on the St. Mary's River where an improvement
in water quality should be evident in response to greatly reduced in-
dustrial waste loadings. A special study of dissolved organics
responsible for fish tainting is being undertaken in the St. Clair River.
Tri weekly monitoring of seventy—three tributaries to the Great




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































OHIO ENVIRONMENTAL PROTECTION AGENCY (OEPA)
The State of Ohio plans 1977 surveillance with emphasis on two components,
namely tributary and water intake monitoring.
Regular tributary sampling on
12 tributaries will occur to determine both the water quality and material
loadings to Lake Erie.
Four intakes will be sampled monthly for various
physical, chemical, biological intake and special parameters.
Total cost:
$24,000.
NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION (NYSDEC)
The State of New Yorkwill continue to perform monthly physical,
chemical, and bacteriological baseline sampling at seven stations on the
Niagara and St. Lawrence rivers and the mouths of nine major tributaries.
Six water intakes will also be sampled in lakes Erie and Ontario. Collection
of fin fish for analysis of persistent organic toxicants will be conducted
during spring and fall in the nearshore areas of lakes Erie and Ontario, the
Niagara River and St. Lawrence River. Inaddition, a macroinvertebrate
species density and diversity survey is planned for the New York State reach
of the St. Lawrence River. Total cost: $244,000.
UNITED STATES FISH AND WILDLIFE SERVICE (USFWS)
The United States Fish and Wildlife Service fish contaminants sur—
veillance activities in the Great Lakes during the 1977 calendar year consist
of the following:










































































































and analyzed for P035, total DDT and Dieldrin. Walleyes will be sampled




    
 













































































































































































































































































































































































































































































































































































































































































































































































































































































































































Suspended Solids (mg/l) 1.6 2.7 3.2 8.1 17.6' 2.2
I’These values are beyond the range ol the sample data.
The water quality parameter levels were determined by regression analysis of
Landsat digital data (31 July 1975, 2190-15401 and 2190-15404) and surface
sample data collected at 16 bay stations on the same date by the United States
Environmental Protection Agency (cruise 25).
Land features are shown as white for urban and built up, light gray for agricultural
and grasslands, dark gray for forests and yellow for wetlands.
Computer processed for NASA by the Bendix Aerospace Systems Division
(June 1976).
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 STRATEGY
INTRODUCTION
The Great Lakes represent 80 percent of the North American's supply
of surface fresh water. This resource provides the 45 million people in
the basin with almost unlimited drinking water and industrial process
water. Five thousand miles of shoreline provide access for much of the
tourist and recreation activity in the surrounding basin. In recognition
of the importance of this priceless resource and the need to restore and
maintain its water quality, the Canadian and U.S. Governments signed the
Great Lakes Water Quality Agreement in 1972. The Agreement is based on a
philosophy of management of Great Lakes water quality which includes:
a) establishment of specific water quality objectives,
b) implementation of pollution control and other remedial or
preventative meaSures designed to achieve the objectives, and
c) surveillance of the quality of the bOundary water to determine
the extent to which the objectives are being met and provide


































































































































































































































































































































 Annex 2, Item Z0. "Monitoring. The Parties....shall continue to monitor
the extent of eutrophication in the Great Lakes system and the progress made
in reducing or preventing it."
Annex 2, Item ZZ. "Submission of Information. The IJC will be
given information at least annually...concerning
a) Total reduction in gross inputs of phosphorus achieved as a
result of the programs implemented...."
The IJC has been mandated to "assist in the implementation" of the
Agreement. Within that mandate, the Commission is to collect, analyze and
disseminate information relating to the water quality of the Great Lakes.
This effort is to culminate in the publication of an annual report
showing progress in the management of Great Lakes water quality toward
meeting the water quality objectives, improving degraded areas and in
maintaining nondegraded areas. To do so effectively the Commission recognizes
the need for a uniform surveillance effort by both Parties to the Agreement
and the cooperating state and provincial jurisdictions.
In response to this need, the Commission directed the Water Quality Board
to develop an international surveillance plan to be recommended to the Parties
to the Agreement as authorized by Article VI Z, (c) of the Agreement. What
follows is the rationale, objectives, costs and strategy of the general
international surveillance program for application to the entire Great Lakes
system. A detailed surveillance plan for each of the Great Lakes and their
connecting channels will be published separately.
This surveillance program provides the framework for coordinating the
surveillance activities of both countries and will be under constant review.
Further, the surveillance program has been designed with a view to future
needs which will require more sophisticated analysis of ecosystem components
and newer tools for data analysis. The program will be modified and updated
whenever necessary as data are collected and analyzed, water quality issues
change, and better means of surveillance become available.
OBJECTIVES
A variety of materials is being introduced into the lakes through man's
activities, or in some cases by naturally occurring phenomena which can be
controlled. The amount and impact of such materials on water quality in
the Great Lakes.are primary concerns. The materials present hazards to
aquatic life, wildlife and human health. Also, there are many nuisance or
aesthetic concerns related to water quality which can interfere with the
resource use and result in nonuse or force waste treatment. The environmental
 ENVIRONMENTAL CONCERNS RELATING TO WATER QUALITY























































































































































































































































































































































































see 2.1 in respect of
process waters used in
paper, food, dairy and
beverage industries





few such systems have
treatment, and impairment
of water quality restricts
the use.
see 2.1 certain criteria
may be more stringent
than for public water
supplies, for such uses
as dairy sanitation and
livestock watering.
see 2.1 metals and
organic constituent
may limit availability
if removal cannot be
effected.
impairment of water
quality in terms of
light penetration






food chain to concen—
trations in higher forms
of life that are harm—
ful to that life.
 













































































































































ELEMENTS OF THE CONCERN
modifications of spawning
grounds, nursery areas

















































































   
concerns related to water quality in the Great Lakes are summarized on
Table 4:1.
Environmental concerns are translated into either specific water
quality objectives to protect the concerns and uses, abatement programs to
restore the lakes from their existing degraded conditions, or long term
investigations to accurately assess the cause—effect relationships so
water quality objectives and abatement programs can be deve10ped and
implemented. Thus, the surveillance program must be designed to determine:
a) OBJECTIVE VIOLATIONS
 
Surveillance to detect violations of water quality objectives
for parameters with numerical limits.
b) TRENDS
Surveillance to determine water quality trends for the purpose
of evaluating compliance with the non-degradation requirement
and determining long—term effects of remedial programs.
c) CAUSE AND EFFECT
Surveillance to describe and quantify cause (loads) and effect
(water quality) relationships to understand how the Great Lakes
physical, biological and chemical systems operate. Together
with mathematical modelling, this forms the basis for determining:
whole lake response to remedial programs, the need for new remedial
programs such as the phosphorus control program, altering or estab—
lishing new water quality objectives, and a means to detect new and
emerging problems.
PROGRAM ELEMENTS (ACTIVITIES)
Several specific activities must be integrated if these general
objectives are to be fulfilled. Sample collection, analysis and data inter—
pretation, quality assurance, and data management are common to all efforts,
but their magnitude, intensity, and degree of difficulty vary greatly with the
part of the Great Lakes system under surveillance.
INPUTS
The quality of the inputs to the Great Lakes are the key to the lakes'
future conditions and uses. Tributaries and point sources have a direct
impact at the specific point of inflow and a diffuse impact over the whole































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 One hundred and fifteen significant tributaries are to be monitored
as follows:
Lake Superior — 29
Lake Huron - 26
Lake Michigan - 33
Lake St. Clair - 3
Lake Erie — 22
Lake Ontario — 21
16Connecting Channels
The specific tributaries, sampling sites, parameters and frequency of
sampling is presented in the detailed surveillance plan for each lake.
Point Source Discharges
This category of inputs includes all municipal and industrial outfalls
that discharge directly into the Great Lakes, connecting channels or tri—
butaries downstream of the tributary sampling site. Flow from a point
source discharge is generally more uniform and predictable than tributary
flow with a definite diurnal cycle. With the exception of combined sewers,
precipitation only slightlyaffects flow froma point source. The changes
in pollutant concentrations in point source discharges also are predictable,
since they relate to either increased water use or changes in manufacturing
processes. For many sources, such as electrical generating stations, con—
centrations are almost constant.
Generally, all jurisdictions require the point sources to maintain flow
measuring and sampling devices and report results of such activities. The
frequency of measurement is dictated by the volume characteristics of the
discharge, its variability and other factors. Large sources (over 1 MGD)
generally sample and measure daily flow; small sources (0.1 MGD or less)
may sample only monthly. For certain types of discharges, including non
contact cooling water, less frequent sampling is sufficient.
Surveillance strategy is to establish the sampling frequency based
on the volume of discharge so that the major inputs are measured accurately.
A compliance monitoring or inspection program will be implemented to assure









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1976 '77 '78 '79
'80 '81 '82 '83 '84 '85 '86









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































analyses during the summer and winter to qualify and quantify the metals,



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































comparisons and evaluating their results.
(2) Define the minimum acceptable intra—laboratory quality
control program required for support of the IJC Surveillance
Program and monitor laboratory compliance.
(3) Document and evaluate the suitability of various procedures
used by each laboratory for each test and provide full
information on the analytical characteristics.
(4) Develop field sampling and handling protocols.
(5) Establish and define uniform constituent nomenclature and
reporting units.
PLAN IMPLEMENTATION
The resources required for all surveillance activitiesother than com—
pliance monitoring are presented in Table 4:3. The resources required for
compliance monitoring have been deleted because that program, while supportive
of the Water Quality Agreement, is not related to the Agreement for funding.
The column titled "Actual 1976" is the amounts reported in the 1975
Appendix B less the amounts spent on compliance monitoring. The column
titled "Actual 1977" is the committed funds discussed in Chapter 3. This
amount does not include tributary monitoring for other than measuring inputs.
The column titled, "Proposed 1978", is the amounts requested by the responsible
agencies from their funding authorities. The average annualcosts 1979-86
(GLISP - Great Lakes International Surveillance Plan) are taken from the 1975
Appendix B, less funds required for compliance monitoring. The last column
indicates the "new" money required. The first sampling year for which the




   
c) c) Additional
Actual Actual Projected Proposed Funds
1976 1977 1978 GLISP (78—86) Required (79-86)
Canada 4042 4363a) 4363 5897 1534
U. s. 3205 2658a) 5805 8820 3015b)
Total 7247 7021‘” 10,168 14,717 4549
a) does not include tributary monitoring for other than measuring inputs.
i.e. - municipal, industrial
b) in the U.S. Majority of the funds required are at the state level
c) expressed in 1976 dollars
126
 The degree to which the proposed surveillance plan is implemented
obviously depends on the resources provided by the two Governments. In
addition, the dissimilar fiscal years (some start on April 1, some on July 1
and some on October 1) and the differences in budget cycles (some states
have two—year cycles) can make it extremely difficult to maintain a uniform
cohesive surveillanceprogram. In order to provide uniformity, it is
recommended that the Federal Governments preauthorize and obligate funding
for this entire surveillance program for at least five years of future
operations. Notwithstanding this long term obligation, annual review and
appropriate funding adjustments would be made as a part of the implemen—
tation process.
The implementation process which was developed in 1975 is essential
to assure that the surveillance plan remains current and that best use
is made of the funds provided. While long term funding would provide
continuity, a continuing dialogue between the funding agencies and IJC
committees and quick and continued response to the various steps of the
implementation process are also necessary to ensure that revisions to the
surveillance plan can be approved and implemented at the onset of the
sampling season.
The IJC Regional Office will be required to support the Surveillance
Subcommittee in attaining a timely surveillance program by documenting
and publishing the detailed surveillance plans, updating the existing
plans and documenting the results of the follow-up workshops.
SUMMARY
The above discussion is intended to provide the rationale and general
surveillance program for the Great Lakes for use by the International Joint
Commission and managers of environmental and nature resource agencies.
Specific surveillance plans that include details such as sampling station
locations, parameter, frequency and responsible agencies will be published
for each lake for use by the technical and scientific programs personnel in
their annual work plans. The net result will be a uniform, coordinated data
base for examining progress toward achieving the goals of the Water Quality
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